The scattering of electrons or positrons to discrete states of an atomic target is represented in momentum space by coupled integral equations. By introducing a local central potential one may set up a distorted-wave representation for the integral equations, which can be solved to arbitrary numerical accuracy by quadratures. The perturbative solutions of these equations are the commonly used distorted-wave first-and second-order Born approximations. The full coupled on-shell solution is the distorted-wave unitarized Born approximation.
I. INTRODUCTION
The momentum-space solution of the coupled equations of electron-atom scattering theory has some useful features. Given a numerical method of solving a set of coupled integral equations one needs only to calculate the driving and kernel elements, which are all Born approximation amplitudes, usually off' shell. The set of coupled equations is truncated to include only discrete target states. The continuum is included in the form of an ab initio optical potential, which involves low-order approximations to the continuum wave functions.
The momentum-space coupled-channels optical method for electron scattering from hydrogenic targets was discussed in detail by McCarthy and Stelbovics' (hereafter referred to as I). Here the potential matrix elements were expressed in the plane-wave representation, so that the driving terms of the integral equations were plane-wave Born amplitudes. The use of the distortedwave representation for elastic scattering was discussed by Mitroy, McCarthy, and Stelbovics. In the present work the distorted-wave representation is applied to coupled channels, the formalism for multielectron atoms is given explicitly, and the case of charged targets is treated in the Coulomb-wave representation. A short-range distorting potential is not used for charged targets because of numerical diSculties.
One useful feature of the momentum-space treatment is that it enables the assessment of some of the common approximations of scattering theory by applying them to the distorted-wave solution of the 
The equations (6) are solved in angular-momentum-projected form. We give the angular-momentum projection of the T matrix, which applies similarly to V. All quantum numbers are displayed explicitly:
The notation used for the quantum numbers and momenta is set out fully in Table I 
The index I in (7) is the L-channel index. It represents the partial-wave orbital angular momentum L of the continuum electron and the set of target quantum numbers p. I'~I . (18) If the distorting potential U is zero (plane- 
where the symbol in braces is a Wigner 6j symbol. The radial matrix element W'(k', k) comes from all the direct central potential contributions. They are the core potential V""(r)and the residual Coulomb potential Zlr-. (33) and the valence radial matrix element is 
where the direct potential is rl V tt(r, )=r, + '' dr2r2u (r2) 
The angular-momentum-projected valence-exchange matrix element is
The exchange radial matrix element is
In addition to valence exchange there are one-body matrix elements due to further terms in (39 
X(u luL )(uL lu )5ip . (47) where the radial matrix element is given by (43). The remaining terms in (39) contribute to the core-overlap exchange. This is the diagonal form of (45 FICx. 2. Same as Fig. 1 
